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ABSTRACT 
 
Technologically important nanomaterials come in all 
shapes and sizes. They can range from small molecules to 
complex composites and mixtures. Depending upon the 
spatial dimensions of the system and properties under 
investigation, computer modeling of such materials can 
range from first-principles Quantum Mechanics, to 
Forcefield-based Molecular Mechanics, to Mesoscale 
simulation methods, to Finite-Element computation of 
properties. We illustrate all of the above modeling 
techniques through a number of recent applications with 
carbon nanotubes (CNTs): (1) effect of adsorbates on 
CNT-based field-emission displays [1]; (2) CNT-strain-
controlled  nano electromechanical sensor (NEMS) 
devices [[2], [3]]; (3) the sensitivity of topological defects 
on CNT action as chemical sensors [4]; (4) assessing the 
quality of metal-CNT contacts [5]; and (5) mesoscale 
morphology of polymer-CNT composites [6, 7] and 
finite-element computation of electrical and thermal 
transport [8]. 
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